N.E.W.S. LETTER 


The Publication of the North East Weak Signal Group 


March, 2012 Volume 21 Issue 2 


***S AVE THE DATE*** 
Combined Mid-Atlantic & Northeast VHF Conference Sat Oct 13 
Marriott Courtyard Hotel, Bensalem, PA 
Friday night table-top flea mart & Hospitality 
Saturday: Conference presentations and Banquet dinner + door prizes 
Sunday AM: Parking lot tailgate 
$35 Early Bird registration + $35 for banquet 
Full details to follow soon. 
Check the Packrat website: http://www.packratvhf.com/ 
NEXT MEETING: March 17, 2012 


BOARD MEETING: 11:30 AM at Hibachi Grille and Supreme Buffet, 
14 Hazard Ave. Enfield, CT.. I-91 exit 47 Rt.190E. (860)-745-8808 
(this is the Old Hometown Buffet location). 


http://www. yelp.com/biz/hibachi-grill-and-supreme-buffet-enfield 


GENERAL MEETING: STORRS LIBRARY - from 1 PM to approximately 3:45 PM 


DON'T FORGET 
The North East Weak Signal Group 
2 Meter VHF and Above Net 
Every Thursday at 8:30 PM local 144.250 MHz. 
W1COT, WZ1V or K1PXE Net Control 


MEMBERSHIP in the N.E.W.S Group is $15 per year. Apply to Tom Williams, WA1MBA. 
Email tomw(at)wa1mba.org You may download an application from our web page: 
http://www.newsvhf.com/ 


The N.E.W.S. LETTER is the publication of the North East Weak Signal Group. Articles may 
be reprinted with proper credit given to the author and the N.E.W.S. LETTER. Send articles 
to Tom Filecco W1WSO, 163 Bemis St., Terryville, CT 06786, or preferably via email to 


w1wso@comcast.net. 
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Secretary's Report 
NEWS Meeting 14 January 2012, Storrs Library, Longmeadow, MA 
Vice-President N1JFU called meeting to order at 1327 
Treasurer's Report 
- 99 paid members, 14 permanent 
- Balance $3991 
- Projected $2500 excess 
Correction to minutes - conference donation "up to $1000" 
OLD BUSINESS 
- Joint conference Oct 1 
-- Swap meet Friday nite 
-- conference Saturday 
-- flea market Sunday AM 
- NEWS Website update in progress - easy to add 
- Microwave bandplan K1MAP committee deadline 12/15 
NEW BUSINESS 
- January contest 
- NEWSletter file is too large for dialup - reduce .pdf size 
- Club insurance - look into cost 
-Transatlantic beacon K1WHS - club should support 
-- WA2AAU - should reply or record automatically 
- N2GZ has resigned due to business committments 
-- special election next meeting 
-- Nomination WA2AAU others at election 
-- term thru July 2013 
-- Secretary to send email 
ANNOUNCEMENTS 
- Canadian 2meter net 830pm Tuesday 144-240 
- KA1ZE 0800AM 144.205 FNO1 ON4KST chat page 
- ham in Azores has site for 2 meter beacon 
MOTION by WA1MBA to reimburse W1FKF $9 for pointer - UNANIMOUS 
Motion by WA1MBA to donate $100 to Storrs Library - UNANIMOUS 
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Meeting Adjourned 1425 
- Paul, W1GHZ 


Treasurer's Report 


The treasury remains healthy. Per our last meeting, we have sent a $100 gift to the Storrs 
Library. Our membership remains strong at normal levels for this time of year. | expect to be 
in Florida, watching the Red Sox in Spring Training during the March meeting. | may be able 
to deliver my spreadsheet to the meeting. In any case, enjoy. | will see you in May. 


— Tom WAiMBA 


The Richard Salter Storrs Library 
693 Longmeadow Street 
Longmeadow, Massachusetts 01106 


Date af iff. Bo/Q 


Thank you very much for your generous contribution of 
§_ Jog. 90 to the Richard Salter Storrs Library. 
Your support is greatly appreciated. 


The Richard Salter Storrs Library has not provided 
any goods or services in exchange for this donation. 


brine 


for Richard Salter Storrs Library Association 


IMPROVING THE LARCAN AMPLIFIER AT 50.0 MHz 


By David Olean K1WHS 


I purchased one of the LO-HI Larcan television amplifiers from the MMRA group last year 
and have finally gotten around to actually implementing it into my station. As advertised, these ampli- 
fiers will provide 300 watts on the FM part of six meters when not converted, and will make 600 watts 
output in CW and 1000 watts PEP in SSB if component changes are made to convert a LO-HI amp 
down to a LO-LO amp. My interest was in using the amplifier at 50.1 MHz for SSB and CW service, 
not FM, and the additional excursion to the bottom of the band resulted in poor efficiency and lower 
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gain. Surely there must be a way to squeeze a few more watts out of the circuit. 


My first attempt involved tweaking an individual MRF151G stage on the amplifier chassis for 
better performance at 50.0 MHz. The input side seemed to be pretty optimum and no improvements 
were noted, but I was able to increase the performance by modifying the output circuit. I experi- 
mented with changing values of C-14 and C-16. C-13 seemed OK as is, but I was able to improve the 
gain by increasing the value of C-16 from the 51 pf specified by Larcan, to 75 pf. You could piggy 
back a 24 pf capacitor there, or just install a single 75 pf capacitor in place of the original 51 pf. I also 
found that increasing C-14 and C-15 from the Larcan value of 180 pf to 225 pf increased the perform- 
ance as well. 


I next attacked the output combiner. My changes to each individual amplifier had improved 
things, but there was still a huge discrepancy between 50.0 MHz and higher frequencies. Max power 
was still up beyond 70 MHz. I had only marginally improved the performance. Don, W1FKF had also 
converted a Larcan unit to 50 MHz SSB previously, and had complained about poor efficiency there. 
He was seeing efficiency values in the order of 24%. I thought that the problem had to lie in the output 
combiner as well as the output section of the amplifier. I disconnected all of the MRF151G stages and 
substituted small 50 ohm resistors at the amplifier output. Then I connected a network analyzer there 
on the output connector. My feeling was that I should see 50 ohms if everything was working properly. 
I was greeted by a very poor match at 50 MHz with a return loss of about 7 dB, or almost 3:1! Instead 
of the normal 6 dB of coupling loss, I was seeing 3.5 dB on one port. That meant another port would 
have had almost 9 dB! Clearly the combiner was not working well. I then started experimenting with 
the combiner cap values, and ended up changing the values of C-4 & C-5 and also C-1 & C-8. C-4 & 
C-5 were originally 47 pf and I increased that to about 86 pf by adding a 39 pf capacitor piggyback 
style on each one. C-1 & C-8 had an added 12 pf for a total of about 27 pf there. Those changes 
altered the output combiner more to my liking. 


NOTE THAT 7.2 18 RETURN LOSS 
AT 50.1 MHZ IS ALMOST 3:1SWR | | 
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This is the modified output combiner with better than 20 dB return loss between 50 and 54 


MHz. 


The lower plot is the combiner terminated in the FET amplifiers rather than 50 ohm resistors. 


I could see that the input splitter was very similar in construction to the output combiner, so I figured it 
needed help as well. I tried the same trick on the input by putting 50 ohm resistors at each amplifier 
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input and measuring the input return loss to the splitter. C-5 & C-6 needed more capacitance and I 
piggybacked another 30 pf across the 39 pf ones for a total of 68 or 69 pf. I left C-3 & C-4 alone. 
Changes there did not have much effect. I felt a little better knowing that the amplifiers were now run- 
ning into a more reasonable load. 


«Fak 2 2 $9 

4k Sys 2g NAG 10 3BY REF O UE 2 -26.405 oF 
peak Wer CGenBINERea % b5 AF ©4 $2) Bae He 

na at aie 


4 fet 22i2 21 .6 59 
s 3) fog MFG Lo a3 REF 0 GB & -10,024 «B 
WLARCAN INPUT QOMEINER63s § 86 FF 54. 002 Oda MHz 


Converted INPUT splitter 


I tried firing up the amplifier and driving it with a laboratory signal generator and instrument 
amplifier. With 4.0 watts of drive I had the following results: 


FREQUENCY VOLTS DC AMPS POWER OUT EFFICIENCY 
50 a 30 540 35.30% 
52 Sl 31 580 36.70% 
54 51 32 630 39.20% 


I tried running the converted amplifier at 70 MHz at full power, but was greeted by a blue 
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flash from one of the FETs and a blown fuse. Scratch one $110 LDMOS! (It failed as an open circuit) 
With the changes I made to the output stage, the maximum RF output of the amplifier alone is reached 
at about 60 MHz. I guess full power at 70 MHz into the modified output combiner was a bad idea. 
Note to self: Operate only between 50 and 54 MHz after making these changes!! I ran the drive up at 
54 MHz to a bit over 5 watts to obtain 900 watts of carrier. Current drain was 38 amps for an effi- 
ciency of 46.94%. There is one caveat. I used a 1000 watt 100-250 MHz Bird slug which is not rated 
for 50 MHz. I suspect the power accuracy is pretty close though, as it is a high power element with 
light coupling. (You would think that K1 WHS would have his act together and possess a 1000 watt 
Bird element for 50 MHz. If you did think that, you would be WRONG!) This is drastically better than 
the unmodified LO-LO module will do, so I feel that my efforts were effective and make a good amp- 
lifier even better. I did not have a peak reading watt meter in my shop, but a scope does show PEP val- 
ues significantly higher than the CW carrier levels when SSB is employed. 


The input combiner still favors higher frequencies and you can see the input power to the FET 
rising as you raise the frequency. I reasoned that reworking the etched lines was not worth the effort in 
an attempt to correct this. After all, you need only increase the drive a bit to overcome the roll off in 
the input combiner. Gain ranges from 21.4 dB at 50 MHz to over 22 dB at 54 MHz. 


So here are the changes required for better performance at 50-54 MHz: 


INPUT SPLITTER: 
C-5, C-6 39 pfto 68 pf ATC100B (You could also use a silver mica cap as the drive level is low) 


AMPLIFIER OUTPUT : 
C-16 51 pfto 75 pf ATC100B chip cap. 
C-14, C-15 180 pf to 230 pf ATC1O0B chip cap. 


COMBINER OUTPUT: 

C-4, C-5 39 pf to 86 pf ATC1OOB chip cap. 
C-2, C-3 24 pf to 68 pf ATC1OOB chip cap. 
C-1, C-8 15 pfto 27 pf ATC100B chip cap. 


The capacitor reference numbers are the ones specified in the Larcan schematic diagrams as 
posted on the MMRA website. (See http://www.mmra.org/larcan/) This website has a wealth of data 
on the Larcan amplifiers. 


I am sure there is more that can be squeezed out of this unit. In my testing, I was disturbed to 
see that the isolation between stages, provided by the output combiner was not very good at 50 MHz. I 
originally tried running a single amplifier stage with the other three terminated in low power 50 ohm 
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resistors, in an effort to match into the combiner. There was too much power being absorbed in the 
resistors. I did not measure the isolation, but I think that it is much less than the typical 20 dB obtained 
with Wilkinson dividers. As a result, I abandoned that plan of matching into the terminated combiner 
in favor of my “bucket of worms “ approach! What I ended up with is still quite nice and well worth 
the effort. This amplifier will make a nice addition to the shack. I can drive this amplifier easily with 
rigs such as the FT-817 at 5 watts, or my low power (8 watt) Elecraft K3 on 50 MHz. 


As a side note, I obtained a single MRF151G Larcan PC board (4 of the full amplifier) and 
built that up on a new heat sink. This single stage has no input and output combiners. After performing 
the amplifier mods listed above, I saw pretty constant output from 50 MHz up to about 68 MHz. The 
FET really took off with drive and I had no trouble getting 300 watts out of a single transistor. In fact I 
drove it to 400 watts CW output with less than 5 watts of drive. DC Current at 50 volts was about 
11.5 amps! This is over the rating for the MRF151G. You should keep the current under 9 amps at the 
50 volt level so as not to exceed the safe area of operation. At 300 watts it runs beautifully. The effi- 
ciency is way up there too at 68% at 400 watts. I noticed that my Larcan amplifier came from the TV 
station with 7 amp fuses for each FET. The Larcan schematic calls for 5 amp fuses. It would be a good 
idea to err on the low side with your fuse selection. Incidentally, all of my testing was done with the 
Larcan recommended 0.50 amps idling current per FET. 


In summary, I believe that most of the added gain and increased efficiency is obtained by 
cleaning up both combining networks on the inputs and the outputs of this amplifier. Some added out- 
put amplifier board tweaks (C-14, 15, and 16) over those specified by Larcan for the LO TV channels 
(2,3 & 4) increased the gain a bit more. This amplifier is now ready to be buttoned up and installed! 


CU on six this summer! 


Photograph of the capacitor locations used in the modification of the output combiner and FET output 
stages. C13, 14, 15, and 16 are all changed in each of the four power modules. The other capacitors 
are all used in the power combiner as shown. 


~— 


+—— TOREJINPUT 


Input splitter photograph, showing the first Wilkinson divider area. C5 and C6 are changed. C3 
& C4 are not altered and are shown for reference only. You can see some 5 pf silver mica caps. I 
took this picture while “fine tuning” the input. Silver micas are OK here as power levels are low. 


UPDATE: Since I provided the preliminary info for the newsletter, I have hooked up some accurate 
power measuring gear and am seeing 1200 watts peak output with 7.3 watts drive at 50.1 MHz and I 
get more gain at 54 MHz with 1375 watts peak output with about 7.6 watts peak. These numberrs cor- 
respond to 21.9 dB gain at 50 and 22.9 dB at 54 MHz. Keeping the drive under 8 watts is a good idea 
as you can overdrive the FETs. I would not want to drive the FETs over 40 amps total. It is easy to run 
the current up to over 50 or 60 amps. You get lots of RF, but the FETs are out of their safe area, and 
you know what that means!! 


A Modest Power Amplifier for Cheap and Simple Microwave 
Transverters 


Paul Wade W1GHZ ©2012 - wighz@arrl.net 


My Cheap and Simple Transverters for the Rover typically produce only a few milliwatts, 
enough for many rover contacts. Higher power amplifiers are available, but not always 
cheap, and often requiring significant DC power. If we could provide a bit more power 
without significant difficulty, expense, or DC power expenditure, it might enable more DX for 
the rover. 


A number of devices might provide this power, but many of them would require tuning or 
more complicated biasing. We would prefer a simple MMIC like the other devices in the 
transverters, sticking with our design philosophy -— gain is cheap. Minicircuits 
(http://www.minicircuits.com/) offers several devices in a thre e-lead package with a ground 
pad capable of 100 milliwatts or so, all at low cost. 
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| chose the GVA-84, which requires only a 5-volt power and no bias resistor. The bias is 
supplied through an RF choke. 


| had room on a prototype Miniboard from Express PCB (http://www.expresspcb.com/) for a 
small circuit with SMA connectors. The completed board is shown in Figure 1. It's simple 
enough that no schematic is necessary — just blocking caps, a chip inductor (30 nh) for the 
RF choke, and decoupling caps. None of the component values is critical. There are several 
plated-thru holes under the ground pad of the MMIC which provide a thermal path to the 
ground plane on the far side as well as good grounding. The board needn't be this fancy; one 
could be cut with an X-Acto knife or Dremel tool, and the RF choke could be a few turns of 
fine wire. 


Figure 1- GVA-84 Microwave Amplifier 


This simple amplifier worked as expected on all the lower microwave bands. The table below 
shows the output power with 0 dbm input as well as the saturated output power. 


Frequency Pout linear Pout max 

902 MHz +19 dBm for 0 dBm in >+21 dBm 
1296 +19 dBm for 0 dBm in +22.8 dBm 
2304 +19 dBm for 3 dBm in +20.5 dBm 
3456 +15 dBm for 3 dBm in +18.8 dBm 
5760 +9 dBm for 3 dBm in +13 dBm 


The gain rolls off with at higher frequencies, but the amplifier can provide a modest power 
increase for all the simple transverters. A similar device, the GALI-84, should provide similar 
pe rformance, but requires a bias resistor. This allows operation from higher voltages. The 
resistor values are relatively small, so an RF choke is still needed to prevent the bias resistor 
from absorbing most of the RF power. You might notice that the transverter boards have a 
ground pattern for the final transmit stage, which would also fit the three-lead package — I've 
intended to try one, but haven't gotten to it yet. 
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Name: Call sign: Grid: 


Street: 

City: State: Zip: 
Phone (home) - - Optional (work) . 
Email 


ARRL member? Y N_ Electronic Newsletter Delivery? Y N 
Operational Bands (circle) 50 MHz 144MHz 222MHz 432MHz 903 MHz 

1.2GHz 2.3GHz 3.4GHz 5.6GHz 10GHz 24GHz 47 GHz 

76 GHz Light Other (list) 

The North East Weak Signal [N.E.W.S.]Group is being established to form a camaraderie among fellow VHF- 
UHF-SHF enthusiasts, and support a convenient means to exchange technical information. We currently have 
6 meetings per year, held at a centrally located facility, and provide a “NEWSLETTER’ that is distributed 2 
weeks prior to each meeting. Any contributions to this publication are appreciated and can be sent to: Tom 
Filecco, W1WSO via email — w1wso@comcast.net. Dues are $15/year. Remember, this group is formed by 
VHF’ers for VHF’ers. 

Mail to: 

North East Weak Signal Group 

clo WA1MBA Tom Williams PO Box 28 

Shutesbury, MA 01072 


DIRECTIVE SYSTEMS 
Now Featuring K1FO 17’ Boom Yagis for 144, 222 & 432 MHz! Pines 
Dave Olean, K1WHS RR1, Box 282, Lebanon, ME 04027 Phone 207-658-7758 


http://www.directivesystems.com/antenna.htm 


~~ FlexRadio Systems http :/iwww.flex-radio.com/ of e 


-.—— = pe 


SSB Electronic USA Chassis Kits & 

manufactures and distributes ane Custom Enclosures 
FX HF, VHF, UHF and SHF 

equipment covering 10 MHz to www.k3iwk.net 


147 GHz ‘ 5120 Harmony Grove Road 


124 Cherrywood Drive, 
Mountaintop, PA 18707 : 
USA PhonefFax (717) 292-4901 k3iwk @fla sh.net 
Phone 570-868-5643 FAX Phone between 6:00- 9:30 P.M. EST 
570-868-6917 


Dover, PA 17315 


http://Awww.ssbusa.com/ 
ham.html 


Suppiet y Cnetact bs 


“West Mountain Radio 


1020 Spring City Drive Products for DC Power, Amateur Radio and RIC Hobbies 
Waukesha, WI 53186 


Phone: 1-262-522-6503 iG cout tes se Nal rah sa a 


Fax: 262-522-6504 i ta i ta ent 
manages ard aircrart owners. 


Specializing in 24GHz , 
andabove =” 


Email: 


paul@w2ped.com 


S 
Kitblasters Kadio Products battery lesters C 7 J a 
http “Aw2ped.com/ i 


Lunar-Link 
Systems [2 


FA Femrrretr Hal Teal Madivon, C7 38429-4004 203) 421-3377 


John D. Seney woiv 
Sales Engineer 
john.seney@lecroy.com 

700 Chestnut Ridge Road 

Chestnut Ridge, NY 10977-6499 

Tel: (800)553-2769 Local: (603)627-6303 

Fax (845)578-5985 www.Jlecroy.com 


http: //home.cshore.com/lunarlink/ 
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DOUW EAST 
MICR GQ WAVE 


LIVE OAK FLORIDA 
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VHF/UHF/SHF EQUIPMENT AND PARTS 50 to 10,368 MHz 


Microwave Loop Yagis, VHF/UHF Yagis No-Tune Linear Transverters 
Linear Power Amps Low Noise Preamps 

Coax Relays Coax Cable Connectors 
Chip Components MPMIC'’s, Transistors 

RF Modules Crystals 


Steve Kostro, N2CEI 19519 78"Ter Live Cak, FL 32060 Tel. 338G-364-5529 


http://www.downeastmicrowave.com 


